On the other side, we have put forward the analytical studies on some extracts from bamboo grassy5). In the next stage, we examined the effect of the bamboo grass extracts on the immunological states of experimental animals as one of other possible bioavailabilities.
As a relating study, the antitumor effect of some extracts was also examined.
Experimental Methods
Materials:
The extracts used were crude powder, powders A and B, or fractions 1 and 4, which were all reported on the precedent papery5). However, both of fractions 1 and 4 used in this report were those after eliminated components having molecular weights less than 2*104 by condensation using Lyphogel (Gelman Instrument Co.,) in addition to fractionation through DEAF-cellulose column. The contents of polysaccharides in powders A and B were respectively 12.6 % and 37.5 % when measured by phenol sulfuric acid.
ATSO6-8) was kindly supplied by Ono Pharm. Co. and used as the standard material for immunological tests.
2. Preparation o f solutions to be dosed : All of the extracts were dosed orally through a mouse catheter after dissolving in distilled water. They were preserved in a freezer until use. In order to avoid vomiting or leakage of solution from guinea pigs, the volume of solution was always restricted to be at most below 1.5 ml. Since each dosage was corrected by the content of polysaccharides and the solubility of powder A was lower than that of powder B, the volume of powder A solution became 1. 5. Inhibitory effect on carrageenin-induced rat acute edema (GRAE) : It was examined according to the experimental procedure as reported previously10) using 6 rats per group (Wistar, weighing 100-120g, at 6 weeks after the birth). 6. Antifungal effect: The effects of crude powder were examined by 2 fungal strains.
Inoculation to each test tube : Candida albicans, 106 microbes ; Aspergillus fumigatus, 3*105 microbes. Medium : Sabouraud agar Blunt. The effect was determined after incubation at 28* for 72hrs.
Antitumor effect:
The effect of crude powder, crude proteins5), or powder B was examined by authentic method of Satoh, et al.11)
Results
As reported previously, powders A and B were separated by circulatory fractionation using Thin Channel TCIR (Amicon Far East Ltd.), avoiding heating extraction of bamboo grass.
After alkali-side extraction of bamboo grass under heating the fractions 1 and 4 were separated through DEAE-cellulose column followed by condensation using Lyphogel. The influence of them on humoral immunity of mice is shown in Table 1 . The results suggested only slight increase of plaque forming cells in groups 3 and 6.
The effect by fractions 1 or 4
and unexpectedly that by ATSO at the dosage of 10mg/kg were unclear.
The result of RRBC rosette formation test is shown in Fig.   1 . As mentioned in the precedent report, the immunodepressed state of guinea pigs within 1 month after thymectomy was supposed to be suitable to examine the efficacy of immunopo- On the other side, as shown in Table 2 , both of powders A and B, especially the former decreased the rosette per cent after in vitro incubation for 2 hours under contact with GPL.
Summarizing these results, the immunopotentiative effect of bamboo grass on CMI may be omnipresent in low molecular fraction. In the same time, it was recognized that the interactive effect of polysaccharides on the receptor of GPL must not be neglectected. However, in the same time, it was presumed that since the tested polysaccharides decreased the rosette per cent in vitro, the in vivo influences of them were not caused by the direct actions of them on guinea pig lymphocyte.
The result of inhibitory effect of powder A or B on CRAE is shown in Table 3 . The inhibitory effect by 25mg/kg of powder B seemed to be nearly equal to that by 75mg/kg of powder A. But, both of Started at 72 hrs. after the injection of ascite hepatoma cells, once every day, continued for 10 days by oral route Observation term : for 30 days (I) and 60 days (II) or less inflammatory as is represented by stimulating cell migration, we started a way to find out a substance possessing immunopotentiative but antiinflammatory actions. Previously, we imagined the presence of a highly acidic and low molecular saccharide conjugating hexose sulfate as a component in bamboo grass polysaccharides5) . Although the presence of high content was denied, still the presence of conjugable sulfate was presumed5) . Started from the view, we imagined, though vaguely, a possible astringent action by bamboo grass. The reason why we examined their inhibitory effect on CRAE was caused by such an imagination. Afterwards, we found out reports by Shibata, et al.1-3) where they mentioned the effect of crude Folin on CRAE.
In the most recent report by them4), they firstly tried to fractionate crude Folin through Sephadex G-50 column under development with water.
Thus, they separated Fractions I-III which were respectively the precipitate separated from the other two and those having molecular weights above 104 and 5*103-104. cancer patients is supposed to be not astringent but diuretic, the loss of conjugated potassium5) through treatment with water may not be desirable to preserve its antiexudative effect. They found that the order of therapeutic effect on rat stress ulcer was Fractions III>II>I4).
Although the biological activities of every fractions by us were weak or unclear, the results by us also suggested the biological activities of low molecular fraction superior to those of high molecular one. Since numerous optical peaks of low molecular polysaccharides were found in the most acidic fraction 4 and this fraction was found to be somewhat hemolytic13), the toxicity of powder B which is consisted of comparatively low molecular polysaccharides was worried. However, Shibata, et al. 1) concluded that crude Folin is low toxic except the case of dose by intraveneous route. Shibata, et al.4) also examined the antibacterial action of Fractions II and III on 3 representative microorganisms, but was found to be ineffective. Thus, the bioavailability of bamboo grass as an antibacterial or antifungal source became hopeless. As made reference to the antitumor effect of bamboo grass extracts in the preceding paper5), we also expected an antitumor activity by some extracts. However, so far as the result by the test method used in this report is concerned, it seemed to be hopeless. We compared also the influence by crude powder on murine leprosy with that by some antitumor polysaccharides such as PSK and Lentinan.
The result will be published in the near future.
Since both of the studies on structure activity relationship and synthetic method are developing for carbohydrate chemistry, the weak point of polysaccharide-type medicaments such as difficulty in preserving the purity or unity will gradually be improved. Our endeavor will also proceed on the way to introduce having definite molecular size.
Summary
Some extracts from bamboo grass were examined for their biological activities on mice, rats, or guinea pigs.
As the result, it was found that powder B which is consisted of low molecular components exhibited the activities though weakly concerning immunopotentiation and antiexudation. But the antitumor effect was found to be hopeless. The activities of the other extracts seemed to be low or unclear. These extracts and ATSO decreased the per cent of rosette cells between guinea pig lymphocyte and rabbit red blood cell. Therefore, the in vitro interaction of them and the receptor on guinea pig lymphocyte against rabbit red blood cell was suggested.
